Ca2+-dependent release of endogenous GABA from rat cortical slices from different pools by different stimulation conditions.
The previously reported inhibitory effect of (-)-baclofen on the electrically evoked release of endogenous GABA from rat brain slices indicated the possibility of existence of GABAB autoreceptors. In this study, we have tested an alternative explanation, i.e. the possibility that (-)-baclofen reduced an excitatory glutamatergic input to GABAergic neurons by inhibiting glutamate release, by investigating the interaction of 1 mmol/l L-glutamate with the inhibitory effect of 10 mumol/l (-)-baclofen. L-Glutamate did not affect the electrically evoked release of GABA on its own and did not abolish the effect of (-)-baclofen, suggesting that the latter was not secondary to a reduction of glutamate release. On the other hand, it greatly increased the basal release of GABA and more than doubled the GABA content of the slices at the end of the perfusion, indicating a marked enhancement of GABA synthesis. This additional GABA, apparently formed from exogenous L-glutamate, was not releasable by electrical stimulation at 0.5 or 24 Hz, but at least in part by stimulation with 30 mmol/l K+. The previously reported increase of GABA release at 12 Hz as compared to 4 Hz was studied in more detail. GABA released by electrical stimulation at 8-48 Hz was Ca2+-dependent and tetrodotoxin-sensitive. No evidence was obtained for a decrease of the amount of GABA released per impulse with increasing frequency in this range.(ABSTRACT TRUNCATED AT 250 WORDS)